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[ASH 

7l^"# ^IW. ^7} ^ ^3. ^B]3. ±^ 7 ]-^ ) 7>i, *J 

^£ ^^-^(nitrogen free chemical etching gas) ^ ^ii 7}if 3. 

^SRr afll ^ 7}ift ^ ZL #7] tiV5L^7l^ #JfL6f| J1^5L ^ 

^n> 7 > ^S]oL a o V 7 ] aV£^7l^ -*7l ZL^£ #Ef^Hl 7l°l*H 550 'C vfl*| 
650°C^ ^ 7>^^cf. ojofl nj-sq., ^7l ti>£^7l^r ^H] ^3 a. 

a>S|.d^o1 ^S}cf. # 7 ] Dflo] ^ 7}if^ ^-71 ^2)3. ^+ 7 >^ ) 7 >i, 

^^^r ^^7>^(nitrogen free chemical etching gas) ^ ^r^i 7l->i2f 

o>^-^a^ ^s]^- 7 >^« *112 nflo] ^.^7].^-^ tfl^ ^ £ o}t}. 

S. 2 
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jl'gS. 5}.«|-7]^-^a]- ^-^{High density plasma chemical vapor deposition 

process} 

S.( schematic view)°ltf. 

.£ 2^ ^3 ^^^1 ^ ^^(process flow 

chart )°]i=f . 

^ ojofl rcj-e}., aJ- 7 | 7^ ^o. ojA^jE til^(high aspect ratio) 

^•7)^a|-.^.^^- A}-g-*}a} ^^-r}. ol ^ofl, #7) z\Q ^7)^-^ Af-g- 
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*H #71 ^ o^^H «l-§-i- ^ ^ <3<3# *fl-*M=r til tr3l7> &tf. oH n^-ej-, ^ 
51 -f^r^r ^ ^(gap filling) 2.°}^ JL^S. fej-i^ CVD 7l#°l j^aj 

A i -^(alternately and repeatedly) ^^1^^ ^ v ^ ^ ^ 

#7] JL^S. 1-^4 CVD ^-^ol nl-^s.T5^ 7 fli£j:( US patent publication 
number) US 2001/0019903 AH -g^*} ^M-tf^K induct ively coupled 

plasma CVD)"^ *fl^^ ^ll-Jl^ ^(shuf f lebotham et al.H ^*fl 7flAl^ u> o|cf. 

afl^l-* te^7l^* ^ ^\d\] ^^1^ ^ (chuck) ^Hl S^mtf. 

°1<>H, ^71 ^ ^ vfliiL A>^eflo](SiH 4 ) 7>^, SiF 4 7|-i 5E^=r ^1^31^ (Si 2 H 6 ) 
^ ^Bl-s *r-ff 7>>i(sil icon-containing gas)^ oMr^i ^r±, £ 
^S-q^CNHg) 7>i SE^f- NF 3 7>^af ^ ti_V-g-7>i( react ant gas)* #7l ^ ^ 

V\ tflS ^^^1 7l<H >S-7l «K£*fl7l# tfafl ^>7l Hfl^S. a>o]o^ ^ c^^o. ^_o^ 

#71 l-^^-gr ^^^>7l *H, #7l 80°C *-fl*l 200°C^ 

7l SiF 4 7\±l NF 3 7 r ^ ^ ^ 7>^( fluorine-based gas)5. 
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§*ll€ (dissociated) #7] ^ %H\S>\ wfl#^(out let)« -f-*H Q 

#*1 «fl#£|^] (exhausted) ^ Sl^l nfl§-o]cf. Aj- 7 ] *Y-%-7}+3,*] ^ 7>i# A>-g- 

-^-f^l, ^-7) 7>i tfls} ^^7f#^ #7) -iri^^l-^ w_V-g-*H 

hydrofluoric acid)* ^^^1^1^. ^-^<Hl£ *-=F-^oL, ^7] 200°C ol*}^ ^ 

£.E<M 71^-5)^1 °H Xtj-^, a o V 7 1 ^^7^1- Aj- 7 ] 7>>i5.A^ >M"8-«*1 ^ 

51, #71 o}#*l Aj- 7 ] # ^nj- vflo]] ^ £>4. o]^& M:±Qz}^£r 

# ^-7] til^-7>^S.^ A}-g-zr}i- ^-fofl, Aj- 7 ] ^7>^ vfl^ -^o^S. o^j #71 #^ 
nv ^ofl ^ $icf. oje^tr ^^7>#^ ^4-o] ^o> A o V 7] #^5V vflofl ti] 

1:^^-* (bubble defects)* ^^a]^ ^ ojcf. 

a«r, Aj-71 ^§^*1*r IH^I^ ^5H-(A1 2 03)S. ^Aj^cf. olofl 

4^, #7] #^ V ^ ^o>, Aj-7] 1-4: 7>i( fluorine-based gas) 5.-^ 

€ l-^^^fl"^ ^ ^4)- til-g-^c^ Aj-71 ^^lH» <^Z]-t!;Cf. ^43^5-, Aj- 

71 ^tH ^ te^7l^ ^^71-1-011 Sl*fl ^ ^Cf. *>l«fl 

Aj-71 ^-§-7>iS.Ai i&^r ^ tr-fr 7}^(nitrogen-based gas)« AMKrfe ^-f°fl, 

Aj-71 ^^V-I-^r Aj-71 Aj^S AJ-3-T3J-3). u)-o] J=5}- 

°1^ Aj^^ ^2)-^* ^Aj*Vcf. o)ofl 4V7I 

A141-* ^ ^ olCf. Aj-71 #^^* AIZ}-^ ^^^* $^*rfe ^ 

A o V 7l S^#^r al^Aj-^ol Hi^U* #7^ &* ^ ^Cf. 

tr^, -§-7fl t£ J: #( Japanese patent publication numbers) 10092816 A ^ 

10229081 S>5E.Sfl7l^r Aj-ofl ^-fr^^dow dielectric constant)!- 5Hr AJe)^. a}. 
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sK\ ^ -i^Urr -i+3Wa fluorine doped silicon oxide layer)* 

^-i- 7flAl*>tq.. #7] Ir^f-fr SiF 4 7}±* *>-g-*M o] 

f-B-*>£^- §>7l 400°c°i^ ^ ^t ^li^. 

<io> l^ol ojs-^^ ^ 7 ]^^ 4^ ^±4] s^ul (composition rate)-!- 

*r 5^ JL^£ #e^4 CVD afl^SHr c-fl $icf. 

<11> a. ol=j7^> ^ tf-g- 7l#^ ^Ml^r 2:^ Hi* 2|^5M2J ^ 

JL^S #£r^> CVD ^l^*}^ 31 $14. 

<12> a. ol^J17> S}^ J£ CfS. 7 ]#^ 4*fl^ ^^o) S^ull- S^SH^l ^ 

#4^ D r CVD *H^Hir dl $14. 

3)isM^ *r ^ ^(gap filling) s.^* 7fl^A]?J ^ oi^ jl^te 

CVD *l|**Kr 31 $14. 

<14> ^-7) 7)#^o] 4^S.^ o]=7l £ ^ #*l(fill Up)^ ^ 

^5]^ (reliable) ^3€- #3*^* *8^*>7l ^JE. #4^*r CVD ^ 

* A oM Jl^S #5r^4 CVD ^£ «K£*fl7l^§- ^ *«*| ifls. S.^A]7l 

^ 3* i^-W. #71 ^ ^ iflS ^Bl^ ^ 7>i, 7>^, 
Sr^h^ ^^7>^i (nitrogen free chemical etching gas) 3l 4 1 4i7>i# i^r^r^ afll nfl 
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£)ul, «>£^7l^ jTgS. l-eJ-^Hl 550°C 650°C 3^ $t 

•8: 7><I£tf. o]6|j rtj-e^, ^-7] ^^71-il-ol «V-§-^H #7] *V£*fl7l^: #ofl ^ 

^7] JLUJE ^B^Kr ^7) *fll ^^7}^-§r ^<^Rr ^7) ^ ^ 

v]3^ A^^sj ^-£^<^( induct ion coil) ^ #7l hV^^I^I ^1 z}-z}- #^^> ^ 

^(plasma power) ^ w}oH^ ^^(bias power )# 9l7}*t°_3.^ ^^^4. #7l -^e^ 
u> ^ ^ wj-ol^^ z}-z}- 2500^-H ^H^l 50005fH ^ 800^H ifl*] 4000^H^1 

*Jb^ 7>i^ ^> < aefl < y(SiH 4 ) 7>i ^l-^>^efl < ?l(Si2H 6 ) 7>^<a 
^ 5U^. Hth ^-71 s}-^ ^7}>i (nitrogen free chemical etching 

gas)-& SiF 4 7}^9l ^o] y>^-3]§l-cf . ^e)^- ^i7]-i^ ^-7] *Je)^ ^s}-^ ^ 

^<H1 A^S]^ ^El^ €7>#^- ^1^^1-7] 71-^olJi, AJ-71 ^ 

^7}^ ^-71 <L>5}-^^ sj-^ ^z^] A^-Slfe l:^^l^r«# *)l^*>7l ^ *V 7p 

A oM Sf^-^ ^Zfofl Af-g-^ AJ- 7 1 l-iol^^-o] tflJ=L-g-0- Aj- 7 ] ^^ 7 >^#^^Ei 

^JE^l 7l«?l^H ^r^^l 7l2j-^rf. ojo)! tc}-^ #7} 7]^ 7}^ ^7} 

^ tifl^Coutlet)* -f-^H «fl7l ^(exhausted). 

tr^, A o V 7l *fll nflo] ^ 7}^ t^Ajofl AJ-7] 7>i, #7l ^ 7>>i > 

4 V 7] ^i^-g- S}-*}-^ ^^-7>>;(nitrogen free chemical etching gas) ^ #7l ^ 

25-8 



1020030012028 #^ <Qx\: 2003/8/8 

^5- 9X^. ^7} ^-§" *\A ^o\) 7)o)f>}^ ^e)-°r ^*]~g. 

<18> ^^°_sL, ^ ^ofl 4a^ ( ^7] ^^3. Aj-sj.^. ^ofl f-^-S)^ g 

^€*r«- ^ ^r^^m^ °<J=#( amounts)* 2^5^1*1 ^ oitf. ojofl ^4, 7 fl^^ 7 g] 
#^1 ^(improved gap filling characteristic)^: 7fl^^ ^]3}^* 4^ -^4€- 

<19> O]*}, £ ^3 ^HM" ^Afl^l ^^§f7] 

< 20 > £ i^. ^ a]^ ofl ^f-§-5l^ jI'SS. #4^r CVD ^-alt 51*1^ 7M£ol 

<2i> £ i^- 51-g-(dome) ^Efloi ^ ^tf|(l) iJW 3(3H ^1^4. 

^ ^tH(l)^ -frSi^lK induct ion coil; 5H £)*fl ^el^H^tf. #7] ^ (3) ^ ^ 
-fKEiEL<y(5)£- 44 «r 0 Hi ^^(bias power source; 7) ^ t2)-^4 #€(plasma 
power source; 9)°ll ^ ^^^f. 

<22> £ 2 ^ £ 3£- AA ^^1 ^AHl^-g- ^^\ 7 \ ^ ^i£(process 

flow chart) ^ ^S^l 4. 

<23> E H^l £ 3t #2^, «V£^7l^;(30) -#*\] §^S<24(31)*- ^tr 1 }. # 

71 f^Hi<34(31) ^M] >H^. °]£*Hr 3^51 27fl Si tiflA} 3fl^l-( interconnect ion 
patterns; 36)# ^^tb^f. ufl^i 3fl^lr(36)^) AA^r *MS. wfl^d(33) ^ 
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?H^A =fl€(35)* ^ 5W. ^3 #7l ufl^l 3fl^il-(36)# ^ ^-£^71 

^(surface step diffrence)* 3^4. t±X\ ^HsfH , #7l wfl^ 3flH#(36) 
A>o]oil o]+^ 7 ^ ^^ (G )ol ^^cf. #7l ^ 5fl^*(36)^r 

#7l a>£^7)^;(30) #*H *1^3-°-S ^£ ol ^-fofl, #7l 

(31)^- ^*Rr ^3^, #7l ti>£^7l #(30)^ ^<^£r #7l tifl^l sflU* 

(36) AHo} 7^ <3<*(GH ^«fl ^ 

#7l ^ ^(G)* ^£^71^ £ lofl iL^^l ^^(1) ifl<^ Aj- 7l 

3(3) #ofl S-^Al^Cf(£ 2 ^ #7)1 11). °}°}*\, #7) ^ ^ ^-7)1- ^ 

^ = C£A]*1-*1 ^*)* a>-§-^H *U#a)7H #7l ^ ^Hl(l) tflsl ^K S pace)* ^1 
-§-#315. #€-4C£ 2^ #7)1 13). #71 S-Bfsn} #€(9) ^ #71 Hl-ol^^ ^(7)* 

€^Ai7H #7l -B-M<^(5) ^ #7l 3(3H1 AA #^^> #3 ^ 4°Hi 

<?l7l-tl-^-(£ 2^1 #7)1 15). #7l 1-^p> ^-g- 2500 21-B ifl*l 5000^-H^ ?M 4t 
^1^1-Jl, #7l Hf^l^i #^£r 800S1-B 4000^B°1 ?J°1 til-^^cl-. SEth #7l 

^ ^«KD ^ ^ 7>>i« ^0^7)^ ^. 7 ) a) ( 3 )^ AV«.o)l al^S #S|-Z,n>l- 
^*m^(£ 2^1 #7)1 25). ol T^ofl, ^ ^ttl(l) ^ <3-^£- 2mTorr vfl*l 

4mTorr°i ?M ul-^^c}-. ZL ^J*]-, #7) 3(3) #£) #7l «KE*l]7l^ #7] JL^JE. 
t2}Sn}i 7}°1*}<^ °-} 550'C ifl^l 650°C2} 7V1S1J1, #7l #£^71^; #ofl # 

#71 ^7}^2) ^(25)^ Cfoj:^. yj-tgs-o. a>^>o) ^X|^ ^ ojcf. 

*fll ^}*\}°\) tt)-s# j ^1-7) ^^71-^1-^ ^(25)£r #71 ^ ^(1) 

i^-^-S ^£l€- 7>i(silicon source gas), #i 7>^, *!4i#£- 2r^3 <^z)- 
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7>^(nitrogen free chemical etching gas) ^ <t£l 7}^£. o]^o]^[ oflol ^-^ 7 }^ 

^^L5*| 4 s - S^CE 2^1 #31 19A). #7l 7>ife a>^ 

2fl^I(SiH 4 ) 7}+ S=fe 4 0 l^^^l(Si 2 H 6 ) 7 r ^ - olji ) # 7 ] 

^2\7\^±r SiF 4 7>^<?1 ^o] tif^^cf. #71 afll v])o) %-7Q 7 }di&&- #7l ^ 
(1) ^IHH ^3. ti_V-§-^. =L ^A, ^7} tiV£^7l^; #0^ ^ # Z}-^ o) 

^^ d >7>^^ tiV^-al ^A]s)ol ^30.3. ^sl§- #s}-^# ^^tbtr. 

<27> ^afl^ O.3., # 7 ] #E]^ 7}^^- #7l 7>^S^ «}-§-*>^ #7l HV£^7l^T 

^Hl ^7l^ #sl^ #5KM-£ 3^1 37)^- ^7} ^7l<3 ^e]^ #5^ 

(37)£r £ 3<H1 E^s} y >^- ^-o] #71 wfl^sim^ 36)^1 #Jf #<>ll iL^# 

(overhangs; 37A)^r 7>^ ^ &t}. oje^ ^.al *S#(37A)^r #71 S^*} ^\^7}^S,^-b\ 
l-^iol^-i-ofl o^*fl sj-*)-^ o.s ^^cf. ^-n^ 0.5L, #71 *fll ^1°J ^7>^# 

°1 ^^l^r ^<L>, ^ Al^^o] B]^>7>^^ O,^ ^ A] 51 Ol #71 ^ 

^(G)^ &#*1 ^fl-ffe ^sl^ #5*-^ ^^fVcf. 

<28> *J-3Q, #71 -g^^ ^ ^Z|^o] ^A^fe ^o> ; #7l ^7>iS.^-El ^-sfl^ 

^^ol^s-^ #7l 5}-^-^ ^Z|7>^S-^El ^Sfl^ #71 Ir^ol^-s-sl- ^*}cx| «-# 
(hydrofluoric acid; HF)ig- ^#^1^1^. °M t-^H, #7l l-#^r #7l tikE^l^ # 
ofl^ 7}-5[&V\. o}^ y #71 tih£*H7l#ol #71 ^#^- 7l 2)-X| 7] 7H #^-*r ^ 

-8r£(600°C)l- 5>7l nfl^-olcf. o]6\] ^ , #7l ## 7 r ^ #7l ^ ^^(1)^.^ 
WH#£1SS, ^2fl7l^o 1 l #7l ^ol^-s. ^ ^^ol^-s-o] #71 ti}£^7l^; ifl^ 

s ^D^Kr ^ a^v, #71 ^ ^H(D ^<H1 # 

7l Iri: ^l^r-i-Sl <#o) ^^fjELS #7l ^ ^(1)7} #7l ^^o] ^-S-^ £] 
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^ ^ 5ti4- 3 M-o>7H, #7l afll nflo] ^^^s-o] SL-^Rr ^-*f 

^El, ^rtKpure) *V^Sr 2* ^ 5M. nJ-eH , #7l #:§* 

^ZHH ^#*Kr ^-f°n, #7l ^#3«?1 iL^ ^ 

#7l *)U v\]o] ^-^7>i#^ ^(19A) *HI, #7l ^ ^lfl(l) tfl^ oflW] ^ 
(preliminary process gases)* ^£ &^C£ 2SJ i£N 17A). #7l ofltt] 

^•^7>i#^ ^Bl€" 7>i, #4i 7}^ ^ ^S]-g- 7}^ if-?Vcf . Ojofl a]- e)-, # 

7l ^7 r i#2l ^ -^o>, #7l ^e)^- 7>^ #7l #^7}^ a>-§-*H 

£ 3<H] Ji^^l #7l ^7l #5^(37)* /^th}. #7l tg?) o. 

^-S- £ 3<*IM JioJ*L #71 iLtH*3l:(37A)* £.5. ^z^r*. 

#71 oil til ^7r^#£l 53£ ^« °H Ttj-ej-, #7l ^1 til *3 

7>i#^l ^(17A)£r #7l ^ <8^(G)°1 #71 «V£^1 71^(30)1- 71 ^-M 3 

-§-*Rr ti}^*rtK #7l ^ol-g-s-ol tiV^^l 71^(30)^1 ^^Rr >g-f°fl # 

7l oKEE^7)^;(30Hl ^#3^ H€^l^Bl#ol -ir^tr #7}^ m. ^ ( ofl ^ cfl g.^ 

^.^71 nfl-g-olrr. 

cl Lfof7M, #7l nll^l -^^7fil:Sl ^(19A) ^M, #71 ^ ^til(i) ifl 
^-S. *fl2 nfl ol -^^7>^l-# ^7>S ^ 231 ^-711 21A). #71 ^12 *fl<?l 

f^7}if^ #71 *fli nflo] ^^ 7 >^i-j4 o^eiA-i ^ei^. 71-^S. 0)^0]^. ^, # 

71 *fl2 ^ ^^7>^1-^; ^7>S ^^Rr #^^4 of^-elA-] §sl^ 
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<3i> #71 3)2 cflol ^^7>^## ^°J*V ^ofl, #71 ^ *«»Ul) vfl5L 31 3 ^ 

7}^^ ^ 9l^(5L 2^1 #7fl 23A). #71 31 3 »H°} f^7}if^ *Jsl^- ^ 

7>^, #i 7>i ^ ^± 7} + 3. ol^Ol^cf. ^, #71 ^13 ^1<?] ^^M" Af-g-^ 

3-f°fl, ^^^H ^^i^cf. ohi 4^ #7l 313 ^^7fiff ^r^Rr ^°J: 
^* (deposit ion rate)* 31*1*1 ^7}X|zj ^ ojcf. o]ofl ^3 nflo] ^^ 7 > 

^#£r #7l 31 1 Dflo] ^7}.^- S - ^7) A] 1 ^ 31 2 aflo] ^-^7>i#* A>-g-§>Oc) 

71 ^ ^^(G)^l <H^H «1^§- ^a]7J -fofl ^<y*R^ w^^cf. atb, #71 
313 3l<y ^^7}ifi ^sRr ^°Jr, Iri oj^-so. ^ ol^- ^3*1 HV^ofl 
^ 01^-s.o. 7:1^^0.5. ^#^4. °H nj-e}. ) 4V7I ^13 nfloi ^^7>^#* ^*Kr 
^°J: #71 ^ ^(1) vfl«*fl #^*rfe ^-^§1 5] ^1 a) z] ^ 01 cf. j£tb, 

#71 ^± O)^^. AV 7 ) ^ 5-Hl^ #7l ^Sl€" #51-^-32}- 

^(underlying layer)^ 3L#o.S-*fEi 50 A go] 5. 5>tt ^ tflS ^ & 

4. °H 145}-, #71 ^51^ A>^nV vflofl ^ ^7>^* ^T^Rr ^ <>] 7 >^> 

4. 

<32> olofl #71 313 nflol ^-^ 7 >i#* ^°Jtr > ^^(D vflS. # 

71 ^^7}itf 4*1 *r5=. &4C5S. 22] 17B). 

<33> ^AHHlA-1, ^ oflHl ^7 r >iS-g- ^ZfRr #2H*(17A, 17B) , #7l 3l2 31 

°J -^^7>^l-# ^^Kr #711 (21A) g #7l ^13 ^^7}iff ^tjRr #7fl 

(23A)#^ <>]}=. ^ $14. 

<34> ^ f ig^cq *fl2 ^AHHl nfH^, #71 ^7>>i#£l ^(25)-^ #71 312 rill 

91 ^7 r ^#-8: ^<U^°.3.»I ##|€ Si4(£ 2^1 #7^1 19B). ojofl c^H, #7l 
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^12 ofl^l f^7}itf ^*\7) ^7) ^1 ^Al<^l ^V 7 1 ofl^ ^^7>i#^- 

^5L &t|-(17A).. 

<35> c] lj^7M, #7} ^)12 TJflo] ^ 7 }i#-§: ^ofl, ^V 7 ] ^ *«BKl) ^ 

^71 *fll oil^l ^7}i#, ^>7l ^13 *H<?] ^7>i* «J ^"71 ^til -^^7|-i## *>af| 
3- ^ 2^1 #7fl 21B, 23B, 17B). 

<36> s& 7 ] ^^7V^-i-^ ^ *Rr #^#(17A, 17B) , #7l *fll *ll 

^^7>^#* ^^Vfe #741 (21B) 31 ^7) *fl3 nflo] ^^7>^#^- ^*Rr #711 
(23B)#^ o]±. sj.i_j.-g. + oicf. 

<37> ^ v #^r wV^h "£^2] ^^Hltoll nl-e^, ^-^ 7 y^<q ^3= ;§]^-g- 

«"f*-*H S^r^. °H1 l-^nvo. - olcf. 

^71 sflE^^ 7j-fofl ^^O] H^o^ 03^ + ofl 

chemical e tenant)^ <3lh§: SVfe- Ir^l^rl-^ 7}^ ^ 600 °C ^-£^1 3.£r^§- 

^^l ^Al^ ^ glcf. olofl ^ > ^7} ^ ^ ^ofl 71 °}-5}±r ^1^1 ^^51^ 
^]*H ^€4. °H ^71 ^ ^7} Aj-7l 7l«?l3r>^ ^S)^" ^ 
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[^^^^] 
[$^* 1] 

^7] tiV£^7)^ ^ ^ vfl^. S^Al^l^L, 

-g-^ ^ iflS. ±^ 7>i, ^ 7V^, ^^-7> 

^(nitrogen free chemical etching gas) ^ 7}^ik g.Q-s}^ cfl^ 7}±l 

5j|7lJ& -a-ofl ^sKV-g. 30. ifs}5], ^-71 aV£^l7l^ ^7] JL^SL 

#ef^P>ofl 7l°l*H 550 °C ifl*| 650 M 7>^5]^ ^ ^ j7 

^£ ^£f^n> CVD ^ . 
2] 

*fl 1 ^1 $X°]x\ , 

#7} JL^S. t^24fe #71 afll uflol f^7}itf ^r 0 d*Rr #71 ^ ^ 

£]Jfofl -frSS^C induct ion coil) ^ #7l tiKE^l^l zj-zj- l-e^} # 

^(plasma power) ^ Hr 0 l<H^ ^(bias power)* 9\7}*t ^.S.^ 

S. JL^S. ^A^} CVD ^ . 

3] 

*ft 2 %H1 Sl^H, 

#7l #5^*1- ^ ^ #7l wV°l°l^ A A 25003}-B ^A 5000^H % 800 

2fH ifl*] 4000^ J=<?} 3* #^-^-5. *>^r uPgS. CVD . 
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XI l ^Hl 

^f} CVD ^ . 
5] 

XI l %H] 

4 V 7l ^1 nflo] f^7}if|. ^«a*>7l *H1, 

^-7] ^ **tH i-HS. ^>7l 7^ ^ ^>7l ^ 7>iSq- a}-,§-&H ^ 

7>^» i^-^fe oflal ^ 7>i## ^71 tiV£*l]7l# ^ofl ^7l JL^JSL 

#3^*1-* ^Al^:4 ^AjcHl ^-71 «>iE^7l^- ^7l ^Bjg. ^^Rr 3 

* 3 3E^-SRr f^S ^ -H-^JE l-e^V CVD 
1*3^ 6] 

XI l 5a°H, 

A oM ^ ^ ufiS. ^7} ±.SL^ 7>i ^ ^"71 ^ 7}i2} 

-g- 7>^# S#*Hr ^1 W] ^ 7>i#^ ^*Hr 3* 3 S^fe ^ S.^ ^ 
JL^S. ^ZL*} CVD ^ . 
[3^* 7] 

XI 1 %H1 5A<>H, 
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#7j ^ ^ iflS. #7l iii 7}^, #7) 7>i, ^71 & 



*fl2 ^1 oi 



8] 

7 %H1 

A oM ^ vflS. ^>7l ±1^.^ 7>i ^ ^-71 ^ o>^-&|^ ^e) 

#^^> CVD ^ . 
9] 

A o v 7l *fl2 Dflo] ^ 7^-i-^- ^ ^ ^1, 

^"71 ^ ^B] iflS. -^B]€- 7}^, ^-7} 7>i ^ #7] ^ 7>^ 

» i^Hr ^13 ^11<?1 ^ 7>>i-i-^ ^*}^ D] S^>^ 3* ^^AS 3^ Jl 

^£ CVD ^ . 

[^^J- 10] 

^•71 *fl3 ^7}^^ ^<ytb 
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^7] ^ ^\S. ^7] i£i 7>i ^ 7>^Sj- C>^^^ ^ 

Jl^H CVD ^ . 

11] 

*n i 5U°h, 

^7) ^ |nl ifl£ ^"71 7>i, ^-71 ^Vii 7}^ ^-71 ^ 7>^ 

^£ #^n> CVD ^ . 
12] 
XI 11 %H1 

^•71 XI 3 ^7>^#-^ ^og^j. ^ofl, 

-SM ^ sgm, tfls. ^7l ^e)^ 4u£i 7}^ ^ ^-71 ^ 7>>isq- oj-^-e^^ ^ej 

-n^£ #e+^^> CVD 
13] 

#71 ti>£Xl ^ ^ iflS. S^Al^lJl, 

^7l ^ iflS. 7>i, A>^i 7>i, §i^r *jz*7> 

^(nitrogen free chemical etching gas), lQ^-§- 7>i ^ 7}->i# 5.«J-s]-fe- Xll ofl 
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^•71 Jl^iE t-s^H 7l<?]*H 550 r ifl*l 650 M ^ ^JES. 7}<£S\±r ^ 
°. 5. *}^r JL^S. #Bf^ r CVD ^ . 
14] 

*H 13 91°) *\, 

^7} JL^SL #2j-Z^ r fe Aj-71 *fll ^-^7>^## ^*Kr ^<?> ^7) ^ % 

^-f^ $-S.3-<£( induct ion coil) ^ #7l aVE^^l ^ #^^> # . 

^(plasma power) ^ ^^(bias power)* °l7]-*r ^^S]^ ^-^A 

S. ^ jl^S. i-^^> CVD ^ . 
15] 

*H 14 %H1 5^*1, 

^7} #2}^} ^ ^ ^ 0 >7l «>o]o^ zj-zj- 2500SrS vfl^l 5000^H ^ 800 

2fB ifl*l 40002rH<y ^ ^<LS. JL^US. f-5^n> CVD ^ . 

16] 
41 13 

#71 ^ 7>^ A>^5fl°J(SiH 4 ) 7>>i SL^ cfolA>^ £ floi(Si 2 H 6 ) 7>^olj7 

, ^-7i ^^-g- ®±r ^7}^ siF 4 7>^<y ^ zl^s ^ 

CVD ^ . 
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l^^ty 17] 

*H 13 %H1 5^1, 

#7} m nil <y ^7>i#-g- ^<a*>7] *h, 

A oM ^ tflS. ^-7] iii 7}i, #71 ^ 7>>i ^ ^-7] ^ej-g- 7> 

c| a^fe ^^-5. jn^;£ #e^> CVD 
[3^8" 18] 

X) 13 %H1 SW*!, 

#71 nflo] f^7}ifi t^HV ^Ml, 

A o V 7l -g-^ ^B] vflS ^7) 4l.2Li 7>i, #7] ^ 7}+ ^ #7l 7> 

£ CVD ^ • 

19] 

*ll 13 

A oM *fll *fl<y ^ 7^-i-^- ^<H1, 

^"71 ^ *»*H vfljL -#7] ii± 7}-^, #71 ^>4i 7>i, ^-71 ^dtl^£- & 

^ ^^7>i ^ #7l ^i 7>^# if-^j-^ ^12 ^-^7>^l-# ^<5Rr ^ 

^ 3 i^"*>^ ^"^AS ^ JL^£ *^n> CVD ^ . 
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20] 

A 19 %H1 SZ^a^ 

^-71 ^ ^ x%S. <#7] ^SL^i 7}^, ^7] 7>i ^ #7l 7> 

£ #5}^n> CVD ^ . 
21] 

*H 19 %H1 5a°H, 

^71 ^2 ^1°J ^ 7} + ^ *o 1 1 j 

^"71 ^ ^ vflS. #7] ^-2-^ 7>i, #7] ^ 7>i ^ #7) 7>^ 

*5}^^> CVD ^ • 
22] 

^ 21 5a°H, 

^7l *fl3 ^7}^^ 

#71 ^ ^ #71 7>^, #71 ^ 7}+ ^ Aj-71 o. 7 |. 

S. f5}24 CVD . 

23] 

A 13 1H 5U°1*1, 
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A oM ^ iflS 7>i, ^-71 ^ 7>i ^ 7>^ 

^£ t2}^ CVD ^ . 
24] 

A] 23 *<M1 5&°H, 

A o V 7l ^ ^ ifls. ^-71 7fi, ^7l ^ 7>i * #7] 7> 

£ l-e^> CVD ^ . 
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